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Abstract—Wool yarns were treated in dimethylformamide solutions containing various
concntrations of three dibasic acid anhydrides : succinic, itaconic, and phthalic anhydrides in
various conditions.

The structurl aspects of these dibasic acid anhydries are different : succinic, itaconic, and
phthalic acid anhydrides have saturated aliphatic ethylene, unsaturated aliphatic vinyl and aromatic
phenyl one groups, respectively. The properties of acylated wool keratin are as follows | Decreasing
amino group and increasing carboxyl group by acylation lowered the hydrophilic property, and
then moisture regain, and decreased acid dye uptake and enhanced cationic dye uptake of
wool keratin. In the case of phthalic acid anhydries, in spite of lowest acyl content, the minimum
of moisture regain was resulted from the bulk benzen ring, occuping much more voids on
wool keratin molecules than other reagents.

Acid solubility was increased by the decrease of amino group and hydrogen bonding by
acylation, Alkali solubility was also increased formation of new amide group on the side chain
of keratin, which can be degraded easily by alkali In the case of phthalic acid anhydride,
the relative high solubility was resulted from the much higher molecular weight of dissolved
fractions.

The surface of wool keratin was not damaged by treatment with any acylating agent.
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Fig. 1. Changes of Moisture regain of the wool
keratin treated with Imol/l solution of
three acylating agents in DMF for 3
hours with treating temperature.

{0 ¢ succinic  anhydride, A : itaconic
anhydride, @ : phthalic anhydride.

g

E

ks

=
0 05 1 15 2

Concentration{molA}
Fig. 2. Changes of Moisture regain of the wool

keratin treated in DMF solution of three
acylating agents at 65C for 3 hours with
concentration of reagents.

(0 i succinic anhydride, A : itaconic
anhydride, @ : phthalic anhydride.
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. Changes of Moisture regain of the wool
keratin treated with Imol/l solution of
three acylating agents in DMF at 65C
with treating time.

_ ‘succinic  anhydride, A ! itaconic
anhyvdride, @ : phthalic anhydride.
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Fig. 4. Changes of Dye uptakes of the wool
keratin treated with 1mol/l solution of
three acylating agents in DMF for 3
hours with treating temperature.
O :succinic anhydride, A : itaconic
anhydride, @ : phthalic anhydride,
— acid dye, —-- : cationic dye
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Fig. 5. Changes of Dye uptakes of the wool
keratin treated in DMF solution of three
acylating agents at 65Cfor 3 hours with
concentration of reagents.

O ‘succinic anhydride, A ! itaconic
anhydride, @ : phthalic anhydride,
— :acid dye, --- : cationic dye
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Fig. 6. Changes of Dye uptakes of the wool
keratin treated with 1mol/l solution of
three acylating agents in DMF at 65C
with treating time.

O :succinic anhydride, A : itaconic
anhydride, @ : phthalic anhydride,
— :acid dye, --- : cationic dye
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Fig. 7. Changes of Acid & Alkali solubility of
the wool keratin treated with 1mol/l so-
lution of three acylating agents in DMF
for 3 hours with treating temperature.
O :succinic anhydride, A : itaconic
anhydride, @ : phthalic anhydride,

— tacid dye, --- ! cationic dye
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Fig. 8. Changes of Acid & Alkali solubility of
the wool keratin treated in DMF solution
of three acylating agents at 65C for 3
hours with concentration of reagents.
{ ¢ succinic anhydride, A ! itaconic
anhydride, @ : phthalic anhydride,
—— tacid dye, --- { cationic dye
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Fig. 9. Changes of Acid & Alkali solubility of
the wool keratin treated with 1mol/I so-
lution of three acylating agents in DMF
at 65C with treating time.

(O ¢ succinic  anhydride, A :itaconic
anhydride, @ : phthalic anhydride,
— :acid dye, : cationic dye
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Fig. 10. Scaning electron micrographs of untreated wool fiber and woll fibers treated with
1 mol solution of 3 kinds of dibasic acid anhydrides at 65C for 3 hours.
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